INTRODUCTION
============

Obesity has a multifactorial etiology including genetic predisposition, environmental and behavioral factors[@B19]. Its increase is of great importance as a public health problem in modern society[@B14]. In studies on the quality of life of patients eligible for bariatric surgery, Costa et al. reported that obesity interferes in physical, emotional, psychological and social aspects[@B5]. Body composition estimation is in constant concern in relation to the increase in body fat, and its distribution, in relationship to cardiovascular diseases[@B8] ^,^ [@B14]. The assessment of body composition can be performed with the use of anthropometric indicators, such as weight, height and waist circumference, and by technical devices as bioelectrical impedance[@B8].

Anthropometry is inexpensive method, easy to apply and equations exist in order to predict the body composition using height, weight and waist circumference[@B7]. According to authors, waist circumference has higher correlation with visceral adiposity when compared to MRI and CT[@B11].

To stratify the body composition, as well as the risk for development of diseases, World Health Organization, (WHO) has proposed the classification based on BMI that is represented by the ratio of weight in kilograms and height in square meters[@B15]; in clinical practice it is considered simple, fast and reproducible[@B21].

The use of bioelectrical impedance as instrumental method for assessing body composition - based on the measurement of total body resistance to an electric current of low amplitude (800uA) and high frequency (50kHz) - allows measurement of the resistance and the reactance[@B9] ^,^ [@B11]. Resistance is pure restriction to the flow of an electrical current through the body, related to the extra and intracellular fluids. The resistance is inversely proportional to the amount of body water. The reactance means the opposition of the electrical flow caused by the capacitance produced by tissues and cell membranes, reflects the ability of the membrane to act as capacitors[@B9] ^,^ [@B11]. The relationship between reactance and resistance reflects different electrical properties of tissues; the results may be affected in various ways by disease, nutritional status and degree of hydration. From the values ​​of resistance and reactance, are used predictive equations to define the percentage of body fat. In patients with obesity, studies recommend the use of the equation of Horie-Waitzberg and Barbosa-Silva (HW&BS)[@B4] ^,^ [@B9] ^,^ [@B11].

The scientific literature on body composition in patients with severe obesity is very rare[@B11]. The evaluation of the fat in these patients may contribute to better understanding of risks for cardiovascular diseases[@B13] ^,^ [@B16].

This study aimed to evaluate body fat through anthropometric indicators and bioelectrical impedance of women candidates for bariatric surgery.

METHODS
=======

Were enrolled 88 women in preoperative evaluation at High Complexity Assistance to Obesity Specialties Clinic of Santa Casa de São Paulo, São Paulo, SP, Brazil. This study was approved by the Research Ethics Committee of the institution under number CAAE: 25071913.1.0000.5479. After signing the free and informed consent, patients underwent anthropometric measurement and bioelectrical impedance.

All evaluations were made based on technical proposals by the Ministry of Health[@B3]. According to recommendations of Van Der Kooy and Seidell, the measure of waist circumference for patients with severe obesity should be at the umbilicus[@B20], and considered as cutoff point for cardiovascular risk being it equal to or greater than 80 cm in women[@B3].

For the estimation of body composition was used a portable bioelectrical impedance device model Quantum II, RJL Systems(r), with frequency of 50 kHz, following the method recommended by the manufacturer. From the data provided by bioelectrical impedance device were obtained body fat values according to the equation HW & BS[@B1] ^,^ [@B9] ^,^ [@B10].

Was also calculated the percentage of body fat values from equations already programmed by the manufacturer of the instrument itself. As normal range for body fat percentage, was considered value of 20-25%[@B2] ^,^ [@B6] ^,^ [@B9] ^,^ [@B17].

Patients eligible to participate in the study had to attend the following inclusion criteria: age lower than 20 years and BMI ≥40 kg/m². Were excluded patients with acute or chronic disease, in pre- or menopause stage, and in use of medications to promote weight loss.

Statistical analysis
--------------------

It has been used the Pearson correlation method for the correlations of the variables, and the Fisher test for analysis of variance. For better statistical analysis of the results obtained with the bioelectrical impedance for the values of resistance and reactance, it was decided to stratify patients into two subgroups, according to the average waist circumference (137cm) and body mass index (49 kg/m²). For this analysis was used the Mann-Whitney test.

RESULTS
=======

48% of the patients had a mean age of 39.7 years, and most unmarried; 42% were between 12-16 years of schooling; 61% had no history of previous pregnancy; and 73% worked outside home. The mean BMI was 48.7 kg/m² and the waist circumference was 137.6 cm ([Table 1](#t1){ref-type="table"}).

TABLE 1Description of anthropometric variables of women candidates for bariatric surgery (n = 88)VariablesMean±standard deviationCurrent weight (kg)125,6±16,2Height (cm)160,6±6,2BMI (Kg/m²)48,7±6,4Waist circumference (cm)137,6±12,4

The waist circumference values were greater than 80 cm in 100% of patients and 75% had values greater than 131 cm. As for the percentage of BMI found in the study group, it was observed that 34 (38.6%) had values between 40-45 kg/m², 43 (49%) between 46-55 kg/m², and 11(12.5%) \>56 kg/m².

The average percentage of body fat found by bioelectrical impedance and the equation of HW&BS, showed no significant differences; percentage difference between the two formulas was found only in 0.9% ([Table 2](#t2){ref-type="table"}).

TABLE 2Mean percentage of body fat found by the formula of the bioelectrical impedance equipment and the HW & BS equationMean±DPFormula BIA49,5%±4,67Formula HW&BS48,6%± 5,80

There was a negative and significant correlation between BMI/waist circumference and the resistance/reactance values obtained by bioelectrical impedance analysis ([Table 3](#t3){ref-type="table"}).

TABLE 3Distribution values of the coefficient of correlationVariablesCorrelationResistanceReactanceBody mass indexCorrelation coefficient p value-0,441 0,000-3,396 0,000Waist circumferenceCorrelation coefficient p value-0,464 0,000-0,352 0,001[^2]

Was chosen to stratify the study patients into two subgroups according to the average waist circumference and BMI ([Table 4](#t4){ref-type="table"}). By analyzing the two groups the mean BMI and waist circumference, a significant relationship was observed, ie, the higher the degree of obesity lower was the resistance obtained by bioelectrical impedance.

TABLE 4Correlation between the two subgroups of waist circumference and BMI and the variables obtained in bioelectrical impedanceVariablesWaist circumferenceMean ±DPpBMIMean ±DPpResistance\<137422±46,90,001\< 49420±49,60,001≥137385±50,8≥ 49381±47,5Reatance\< 13750,9±6,270,002\< 4950,9±5,9\<0,001≥13746,4±6,08≥ 4945,6±6,18[^3]

DISCUSSION
==========

The results on the demographic profile in this study were similar to those observed in other studies[@B12] ^,^ [@B18]. Here, 100% of patients had a circumference value higher than 80 cm. It was already said that body composition distribution of fat is as important as the severity of obesity. Patients with central adiposity have higher risk of developing cardiovascular complications from obesidade[@B19].

Researchers refer the importance of using specific equation for each study group to determine the percentage of body fat by bioelectrical impedance[@B2] ^,^ [@B6] ^,^ [@B9] ^,^ [@B17]. In this study was used the equation HW&BS and compared to the results obtained with the equation already set by the manufacturer of the device. There was no significant difference. Perhaps this result is related to the distribution of body fat and intra and extracellular fluids in various degrees of obesity, which is a limitation to the use of HW & BS equation[@B9].

Limiting factor for assess body fat in this group by bioelectrical impedance, was the distribution between the cellular liquids in various degrees of obesity; studies show that chronic inflammation is an important aspect linked to obesity and that the balance of body fluids are strongly affected in the presence of inflammation[@B9]. The scientific knowledge of the distribution of body components, such as lean mass, body fat percentage and intra and extracellular liquids, are very poor, a fact that made it difficult to discuss these results[@B2]. Knowledge on body fat distribution, as well as on risk factors in the severe obesity, is important to reduce pre- and postoperative risks in candidates for bariatric surgery.

CONCLUSION
==========

The increase of anthropometric indicators (BMI and waist circumference) determined reduction in resistance and reactance obtained by bioelectrical impedance analysis in obese women candidates to bariatric surgery.
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